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£ tfge OFDM $£17\0{\M FFT ?jx|* fiS^y* fl|fi|e OFDM £J#s| #££J* ^LMI gJ«|A|?|7| flfi 51 

°£, o|Hi&M tgs OFDM S£*S iJIt c||>>|iH|o|tf 49 g ^2£ cU-Mn||o|dsfe 3Hn|| 

o|EHsf, d|A|n||o|EHs| ^£ Aig ^ Lh o| g 0 |o}# A-|°U| ? |i= ^"oUt 1 ftejgj ajs°| gaiH^T a 

* T 1 *^ S^^^, G||A|U||0|&lfif g^^^YSl #^Aj2# M-tg^J ^^^J^°| fii^ 

i> 4a« s T» EfS^I ¥=f*W ejsfe S^olS ^SYS ^AHg^aj, AjgE^ia ^£J# ^#=1- #a|o|| 

4S°II rtSEl^ A|£># S0|H, ^'SE^ia §A(!°| ^Si $\*\0i w £ o| £ £ AJ SS . fflo^ gfo a S 

SBWje! OFDM SJ&l ^4!7|o|| ^wo| §W | gjg^ ^ oi^_ s^|ojo||AH ^9£f ^±a|1J ^ H|*r 3io| 
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s 2-b «M3el ofdm a°j ^=s£o|o|, 
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£3S? ago|| o| & OFDM A|^a°| Aig^o|°J 4fi9*|2| H^ £ oU, 



21 : c]|A[[}j|o|El 22 : a|°^ 

23 : 24 : 

25 : #a r o|9 26 : 4J# 

27 : 28 : *| c« St S*^ 

29 : FFT *l|ol^ 30 : ^/Sl S#Y 

m »g2 OFDM(Orthogonal Frequency Division Multiplexing, ^K^fi- Nt-Sr) >M^1°II £r£r 3°^, 

OFDM ^*j7|o||AH FFT 3H^o| 4H*IS as^Zl# OFDM £JSa| #a*J» ^Z.KH| U*|A|7|t #*|o|| £r*r 3do| 

N. 



^ u JSjoS #AJ Al^^jcHI AH =^AJ7|-^ Sj§ A|7} i^oh =^a| AJ^a X |.A|o| 7FX|H 7|§ 4JS#^r tJ|ja&H 

saH ai ## 4^^cK o| ^2 s|^5 r o^| oisi eW|£| #7|£ r S£S sfecjl, zl #o||Ai ^aj 

7|2| ^*J=lt*J#2| S0|0)| #7]A|?|^ Jl^# Aj SEh o|nj !£^£J« 1^ ^0|E^r4. 

ziaU OFDM aj 5 o| ^^ajs o|^o| FFT(Fast Fourier Transform, ^a|o)| gft) £a^ | F FT(lnverse 

Fast Fourier Transform, aj ^a|o|| a*) ti^S M&W. 

0\B\t}^ OFDM A|^Ho| fc^SH7 r H10|| £A|E|safe«r, 0|S| #^#4 H S^ 4#2^cK 

Ed^H , OFDM a|^sjo| ^aj 7 | ( T ransmitter)o|| a^ 21/^1 SS^(S/P. Serial to Parallel Converter)(1)^ EJ^S *li i! 
s-i SIS IFFT(2)^ SI i!s2| IFFT ^S^WI £!N. a aim S/5|§ Sft^tP/S, Parallel to 

Serial Converter)(3)^ IFFT °d^o| ^I^JSS StH£ir4. 



ZL&lej fis^Z.! £r°j^(lnsert Guard-Interval) (4)o||aH m±^Z}« &gj£l c r § UN (Transmit Filter)(5)cH| AH I!e1U# 
^fflfrN. aaU ^l(6)o||AH ^#nKCarrier n)# ^^o| c^gin B||o|g ^^(7)S £j#s r 7]| 

ZLa|n OFDM A|^aio| -Aj 7 |( ReceiverW - 5J^7|(8)o)|AH r4#SSS||o|g *H y (7)o||AH a| ajj^ AWGN(Additive 
White Gaussian Noise, 51^£ *WHM£r 7r£r°rH, ^PI(9)°IW 0] aj S0 || ^#n r (Carrier f2)S S&N. 

ZL^ t[§ t^IIeI (Receive Filter)(10)°ll>H fflE)H# ^l^ll, MS^P-TJ *1|7-|-^(Eliminate Guard-lntervaQ0 1 MM^ # 



ZLH1IAH SfHfMS/P, Serial to Parallel Converter) (12)= M2^Z}o| s||7HE s|g tlii SIS S¥H?|ZL, FFT 

(13)fe SI d^sl FFT tISM, S/^IS SS^(P/S, Parallel to Serial Converter)(14)t FFT &&o\ ti 



o|sj £h OFDM A|^Hs FFT ojAh^| FFT ojAh # Ahss^|,o|Sfi| 7|MAj^o|| o|^oi a|^ ojo J(Time D omain)cH|Ai°| 
*l£(Delaym ^^H 5 S^(Frequency Domain)o)|Ai °| °|Ah S |aho S q^i-MI gc+. ZL^HS, o|Hi°t a|tj g°io)|Aio| 
a|oh, a aise^IS 83!(0ffset)s| fi^s^ AJ ## soj^ ^HH 0 | @cf. 
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nam #en°| OFDM ^a]7|# fle ^#ErO|S s S0 ||^ c^jif ^ @x||go| 2iH^. 



#^ |£5 Zl -ygEMSSl ^^ ^^0| M£j Zj^O|| gff E | ii ^#E^|?J ^0| 0| 

^oHa|a-| °>g M E ^|Ai ^*|7fezr y#Jif ^o| Ajf| #7|Sh £?Sc[. nam 0|^& ^7j# eh^sfe 

4 £S s^fllcH las sfe Ehs# xiqn °[oh cK 



££°h g£s| Si aijt* gas °.hcK neH^ Si iM5l» Has ^fe Aj^ E |o|aj S£ tli^l geM nt-ah ^§ 

EhS* SiK^. 



0|CH| M yjs M 7 | S ^ ^ e[ |o| x|| y *H^Sp| flSH ^| oh£| M g*go| Ms OFDM 

FFT *|a|# fiif^f A\9\^\ OFDM aj#°| ^j£Aj# ^£}o|| ^*|a|^ ^ OFDM A|^aj°| ai^e^IS ^ 



OFDM -a# S#iS ^4^2 AJ55 Ci|A|^|0|^ *^°| Ays Z}2jo S c||A|lH|0|^Sfe t||A|Q||0|EHah; #7\ Cj| A| ^| o| N 
21 U% ^Z}2| ^0|°}# A|oiA|?|^ A|o^^£h A^| X|gJ=lo||AH #B^£J Aj^o| go_H HA- gf # goH 



0|*K &7|£r S>€ £ US OFDM A| -gj o| AlgefOlS ^*S*|S| 7|#* A^ oJB flAlA|0l|# SflOll £|7i ^ 



S*l & = *LN&=r ^^0| 0|^OiA|X| gtS AJ-E(|0)| A-j 3L7| AJME^|°j &*|# fl|e}&CK ^ ^gOj|Ai 

?J ^A|C^| -SHg- - oiod £ S ^| § 7 |^ ^ g0 || A|^>s ^ - °J^| £_^K Dj^CH M 

"JSjr AiME^ia §a(!°| a|^oi as Ajs# 3£S m\ Sass ^&.^ H °J OFDM ^lM7|0]| #B 

flSMI ^ H §& SiH, ShH¥||Ojo||Ai a^lS ^SE. 1!^. 



ZLE«Ai ^ g^o||AH *\\*\o\^ OFDM A|-ajo| Ai S E^ia OFDM 4J## «fe MS?L^ o|#^oi 



£2-^ ^£}^^J OFDM 4J# z i 1 S# S°J 35?^ AJM ^Z}S| ^ ^^2S ^HlcH 5i4. Ss^i 1 ^ ^ 

§SS(Multipath)o]| ai#^ 7}-^ (Inter-Symbol Interference)^ ^y°§ *Hys| ^eH^I ^ zl g 

o|7 r aSS^r. £Eeh fli^L^ ^# ^^s| S |g o|#(Cyclic ShifOeh SeHs ^*a| gjg «^o| ^a| ^ 
Zhfil a|^ « «o|| *0M| a# °|d| ohc K neHA-i tg§ MS^Z>o| ai# ^Z}2| s|S o|^^ S^a^ 4 H S« o| 
S^K>i ^# ^Zholl 5|^H°[ Sg^fe OFDM S^o^cK 



OIS^SSPI fl&OFDM A|-ajo| ^#e^|S £3^ &o| qeMcK 



ONI £A|£ d^2^ ^o|, OFDM aj|s °J4S^ t||A|D||o|^ *^(Decimation Order)s| d||a| 

^|o|Aj§fe d|A|rj]|o|EKDecimator)(21)ar; ^ c||a|d||o|e-](21 )°| ai* ^o|°}# a|oia|?|^ a|o^^ 

(22)2K A|o^^(22)(^|Ai ^^o| gQH^A- ^ g°!|^^^(Complex Conjugate)(23)2h c||a| 

D||o|E|(2i)ah5Qi|^^Y(23)a| #^ajs# ^sfe ^^^(24)^; Ar 7 | ^^^^ « (24 )o| s^gai^^f^ 
e>^^j ¥*moi Ci^fe #B r o|S (Sliding) s)S^(25)St; #aK)|§ sjfi-^(25)s| f^dtt OFDM 4J# ^\ #eh 
Jp5j*K>1 ci^fe Ai#»^(26)ah A^| Ajg5j«.« (26 )o| aA|aA| if o^Bi OFDM #£!■ ^ 37| 
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(Magnitude) §Sf ^fsfe 37|§a YSY(27)£h; &7\ 37|§a Y#Y(27)o||AH 37|§a^ 37| §fif £| 

chs §fe sjoMt lima a#^(28)2h ^71 *iqia a#Y(28)oi|AH E ^ig set sj^^oh 

^M^0|°J0| a&£j£=s|/g! H J§Y(i2)satsfe FFT 3£¥ *l|oHY(29)S ^acK 



ZLHj]Ai g*] 7|aH Df]w o S -aj a| S5 A/D S»7| (Analog to Digital Converter)* g©W OFDM £j# 

OlSMI dtt C||A|l})|o|E|(21)0||AH C(|A|IH|0|^ x r Y?J M A| # 7J3°5L ^|A|r^|0|^£|i, A|°jY(22)S| ^| ^ 

3)|x|^E-j (Shift Register)* &nlo\ aj# =H}2\ Uo|°I n/M E}# 

nsj gOH^^^«(23)C^|Ai ^ X|ojY(22)C^|Ai A] S o| gOBSi- £ = zjl^ tf.(24)t= d|A|D||0|EH 



^ S*r ^^Y(24)2| S^tlSfe fi2f7j2| 2|2 0|SAHo(| o|3 H OFDM -feJ«Lfls| £i#^r ^H*|Y ^7J(H4 

o||AH°| A??i)ir n s| ?jg ^mx\± ^?J° s uHH o| ScK a eh ^^£JY(24)s| Y7|*1?j 

51 ^^(Cyclostationary)# A-|u|Di, o| a]S#°| o||Mx| ah«§ Y^°r7| $\t>lo\ #^0|§ ^ YY(25)S a 2^]- A|j#Y 

£1 Ng/M 4i| Y^^oi D1*^| £ch 



o| £aK>IS ^^Y(25)s| S^dsY ^^Y(24)a| s^ai^ g>° #7j| *l u l D i 3£ H4£| 



£gS 0|EH oj- AjSa 0|§o^ OFDM £j#Y7|?J (N+Ng)/M §°}#£rO|g *1YY(25)2| S^d^r =Wr 
£|fe §W i7| OFDM ai^e^IS §a# Y XI 711 £|Y 5!o|cK 



&e acF d^i^ sjy S7i Aj^^oia sat ^7| $mM±, am 3YY(26)# ois*w ^B r ois *yy(25)£| §sh 

^2* OiEi OFDM ^7| ^ A\§_o\ 5)^(26)21 aj^o] 37 | 37|ga 

(27)o|| ah Yi°k:K na|i simst 3«Y(28)o||ah^ 37|§a Y#Y(27)o)|ah y*S 37|§as 37| ga# Sims s r 

oi^Tll Ys^ Ehoia §a^ fft ^|ohy(29)s aLHcH*H 7|^°| ai#e^|?jo| a&siss s ^ xi/^g 
(12)S S#£|Y ao|cK 

o|SH=h Y i§§ OFDM Y^7|o)|AH FFT S£^2| fil^Jf *i|2|°T OFDM ^J»s| ^SAJ# ^?Jo]| ^*|a|?|t|| 



0|^0||AH ^ ^go| H^5|£h ^A|0i|# ^ojs [ «OL[ ] ^ WgS ^ot^ uj S ^ Hj g aj Y Sl^r. Y 

oh7j|oi| fi|*H gsH*|^ Y &S^Y ao| om^K 



o|M^|AH MSHYuW^ol, Y ^Soll 2|°.hOFDM A|^a 2 | AJ|f e|-o| °J h^h^j^i ai#e^o|°J 

m^ 0 \ £^£|y E^aoi gi# om^ AjgEhoia tsi^ sj°hs a^i hps 

o]| ^££|Y a|?jm ^ °io d1i AigEhoia S^!2| ^ggflsjoi «hs| as ^J2# las p>°as 

?j OFDM g^*J ^a| 7 |o|| Y 5iH, *^S|o)o||AH ^A|g - 51- &3 $ 7[ 01^ ^ 



aw 
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OFDM ^t±?\o\\M FFT^£^s| SSfllf *H£|£h OFDM ^LWI ^*|a|?|^OFDM a|^£| 

aJ#eK)|°J £*£!9*|o|| Sio^, 

OFDM ^# ilSf d|A|D||0|AH *^2| Ajj = E)|A|D|0|ti*^ CflA|D||0|E|Sf; 

Ap| D-||A|D]|0|E-|°| ° a AJg Z|i7}o| Zj 0 |°}# X|gA|7|fc X|ti^Sfc 

>p| x|oH^t^|Ai gg^Ei gai^^^fif; 
Ap| Di|A|^|o|E^^qHs^^^o| ^A| Sf 

Ap| fis^tt *S#^ n}#«| Y x -i§W c-mfe- #aho|g sj&^S ^3 5!§ ^§25 OFDM 

A|^aS| ^*EhO|°J ^£*P|. 

XII 1&0II RWA-j, Ap| OFDM A|^ajS| AJME^IS 

= 9 fi=^Jit OFDM ^aj*K>j c]sfe 4J*a)S^sf; 

mj\ aj M ^« ¥3 ^^ S aAj SM ^ ofdm &m ¥ a^i sei ?isife apiss ^s¥£h 

£p| ^S-^W 37| Sfif sfe ^MEfolS -fl*l# SoMt i|cj|a 

sicnatas^oiw Ehoia sm» gj^@>oh*jMEhoiaoi e^E^ si/si ssnfs fft sije^ 

x]|o^»^ sfslol ^ahei 7j§igo £ ^ OFDMA|^a°| ai#e^o|°i 
JE&1 
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